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(54) Vehicle to roadside communication system for determining equipment problems 

(57) On the side of a vehicle, when the CRC error check of received data is performed (S19) and an error occurs 
plural times (S21, S22). it can be determined that an on- vehicle down link is defective (S23). Furthermore, the results 
of the CRC error check are stored, and at the time of an up link communication (S14), the results are sent to another 
road side equipment. Thus, in the road side equipment, a down link error of the other road side equipment can be 
detected on the basis of the sent information. Moreover, information as to whether or not a signal regarding a link which 
the car has passed is received from a beacon (S23) is stored, and this is sent in the up link communication (S14), 
whereby an abnormal road side equipment can be detected on the basis of the sequence of this link. In addition, an up 
link problem on the side of the car can be detected from the fact that specific information cannot be received (S26). 
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Description 

BACKGROUND OF THE INVENTION 

(i) Field of the Invention 

The present invention relates to a vehicle to road- 
side communication by the use of a plurality of road side 
equipments and on-vehicle equipments carried on a plu- 
rality of vehicles. 

(ii) Description of the Related Art 

Heretofore, it has been suggested that communica- 
tion equipments (road side equipments) are arranged on 
a road, and vehicle to roadside communication is carried 
out between the road side equipments and a communi- 
cation equipment carried on a vehicle (an on-vehicle 
equipment) to perform interchange of information. For 
example, if a vehicle receives position information, the 
information of the present position of the vehicle can be 
revised in a navigation device or the like. Furthermore, 
if the vehicle receives accident information and conges- 
tion information from the road side equipments, these in- 
formation items can be utilized to select a route and the 
like. Moreover, if the information of the destination of the 
vehicle is sent from the on-vehicle equipment to the road 
side equipment, the vehicle can obtain information about 
an optimum route to be selected. On the other hand, the 
road side equipments can ascertain the number of 
passed vehicles as a result of the communication with 
the vehicles, and if the road side equipments receive the 
information of the ID numbers or the like of the vehicles, 
a time required for the car to pass between the road side 
equipments can be recognized. In addition, if the road 
side equipments receive the destination information from 
the vehicles, the number of vehicles which will pass a 
certain district in the future can be predicted. Therefore, 
if many road side equipments are collectively super- 
vised, the traffic situation in the district can be correctly 
ascertained, and thus a proper traffic restriction, the su- 
pervision of signals and the supply of optimum route in- 
formation can be accomplished. 

The above-mentioned vehicle to roadside commu- 
nication system can be classified into a system by radio 
and a system using rays such as infrared rays. Radio is 
a system which has been widely used as a communica- 
tion means, and it can be considered that radio is easily 
applicable to the vehicle to roadside communication. On 
the other hand, in the system using rays such as infrared 
rays, devices for sending and receiving signals are inex- 
pensive, and since they have a high directivity, the sys- 
tem possesses a merit that interference can be prevent- 
ed. For these reasons, the system using rays has also 
been investigated together with the system using radio, 
so as to put them to practical use. In this connection, the 
vehicle to roadside communication using rays has been 
disclosed in Japanese Utility Model Laid-open Publica- 



tion No. Hei 4-24200. 

In such a communication, the generation of errors is 
an unavoidable problem, and a measure against the er- 
rors is necessary. Particularly in the vehicle to roadside 

s communication in which two-way communication is per- 
formed, it is difficult to specify whether a cause of the 
error resides in the road side equipment or the on-vehicle 
equipment. Therefore, the equipment causing the com- 
munication error cannot be specified, and so there is a 

10 problem that it is difficult to promptly carry out proper 
maintenance or error processing for such an equipment. 

SUMMARY OF THE INVENTION 

15 The present invention has been conceived in view 
of the above-mentioned problems, and an object of the 
present invention is to provide a vehicle to roadside com- 
munication system which can ascertain whether a cause 
of error generation resides in a road side equipment or 

20 an on-vehicle equipment. 

According to the present invention, when down link 
communication is performed from the road side equip- 
ment to the on-vehicle equipment, a problem is deter- 
mined on the basis of the content of this down link com- 

2S munication. In the event that a problem is detected, the 
information regarding this fact is reported to another road 
side equipment. The problem of a down link system in 
the road side equipment cannot be determined in this 
road side equipment. However, according to the system 

30 of the present invention, the information that the road 
side equipment is abnormal is sent to another road side 
equipment, and in the event that the information indicat- 
ing that the specific road side equipment is out of order 
is sent a number of times to the other road side equip- 

35 ment, it can be presumed that the down link problem is 
present in the specific road side equipment, whereby the 
down link problem in the road side equipment can be de- 
tected. 

Furthermore, when a problem is detected in the 
40 down link communication from a plurality of road side 
equipments by a down link problem detecting section, it 
can be determined that the problem is present in the 
down link system in the on-vehicle equipment. This is 
based on the logic that the problem cannot be consid- 
45 ered to be present in all the down link systems of the 
plurality of road side equipments, and as a result, the 
problem of the down link system of the on-vehicle equip- 
ment can be detected. 

In the event that up link communication from a plu- 
so rality of the on-vehicle equipments is judged to be abnor- 
mal in the road side equipments, it can be determined 
that the up link system in the road side equipments is 
abnormal. 

In the case where the on-vehicle equipment com- 
55 municates with a road side equipment, the on-vehicle 
equipment supplies passage data, which designate 
roadside equipments from which signals are received to 
the road side equipment. At this time, the road side 
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equipment compares the passage data with a location 
of the road side equipments, whereby the link having a 
defective beacon can be detected. 

Furthermore, in the case where the car performs 
predetermined up link communication with the road side 
equipment to supply the predetermined information to 
the road side equipment but the on-vehicle equipment 
cannot receive the specific information which should be 
given only to the on-vehicle equipment which has per- 
formed the predetermined up link communication, it can 
be determined that the up link system of the on-vehicle 
equipment is abnormal. 

BRIEF DESCRIPTION OF THE INVENTION 

Fig. 1 shows the overall constitution of a road side 
system of the present invention. 

Fig. 2 shows the communication state of a vehicle 
to roadside communication system of the present inven- 
tion. 

Fig. 3 is a block diagram illustrating the constitution 
of an on-vehicle equipment. 

Fig. 4 is a block diagram illustrating the constitution 
of a road side equipment. 

Fig. 5 is an illustrative view showing the degree of a 
problem or defect. 

Fig. 6 is a flow chart illustrating the processing se- 
quence of an embodiment. 

Fig. 7 shows a data format of up link communication. 

Fig. 8 shows a data string image in a memory. 

Fig. 9 is a flow chart illustrating a processing se- 
quence in the road side equipment. 

Fig. 10 is a flow chart illustrating a processing se- 
quence in the on-vehicle equipment in the case that a 
link D/B is not present. 

Fig. 11 is a flow chart illustrating a processing se- 
quence in the road side equipment in the case that the 
link D/B is not present. 

Fig. 12 is a flow chart illustrating a processing se- 
quence in which a defect of an on-vehicle up link system 
is detected in the road side equipment. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention will be described in detail with 
reference to an embodiment on the basis of the draw- 
ings. Figs. 1 and 2 show the schematic representation 
of a vehicle to roadside communication system regard- 
ing the present invention. As shown in Fig. 1 , many road 
side equipments 10 are arranged at suitable positions at 
predetermined intervals along a road. These road side 
equipments 10 are disposed at appropriate intervals so 
as to ascertain a road situation all over a predetermined 
district, and all the road side equipments 1 0 are connect- 
ed to an observation center 100 via communication lines. 
In the observation center 100, the road traffic situation 
and the like all over the district can be ascertained. Fur- 
thermore, the road side equipments 1 0 can also commu- 



nicate with each other via the observation center 100, 
but communication between the road side equipments 
10 is limited to communication between neighboring 
ones. 

s As shown in Fig. 2, each road side equipment 10 

has an optical beacon 10a. This optical beacon 10a can 
receive and send a signal by the utilization of pulse-mod- 
ulated near infrared rays, and it can always irradiate the 
rays to a car 12 which is being run on a road. 
io On the other hand, the car 12 has a transmitting/re- 
ceiving section 12a as the on-vehicle equipment at the 
front upper position thereof in order to perform the com- 
munication with the optical beacon 10a by the near in- 
frared rays. In this system, it is fundamentally regarded 
that every car 1 2a which runs in the district has the trans- 
mitting/receiving section 12a. Therefore, the car 12 
which passes under the optical beacon 1 0a decides that 
the car is within a communication area, when the car runs 
in the district and the intensity of the received rays be- 
comes a predetermined level or more, and the car 12 
performs predetermined communication with the road 
side equipment 10. 

In this way, the road side equipment 10 can ascer- 
tain the number of passed cars by communication with 
the cars. Furthermore, when the road side equipment 10 
receives a car ID for specifying the car, the observation 
center can recognize a time required for the specific car 
to pass between the road side equipments 10, and the 
recognized time can be utilized as information for the 
supposition of the time required to run in the area. When 
the road side equipments receive the information of a 
destination, a recommended route to the car destination 
can be presumed in consideration of a future traffic 
stream. 

Therefore, the traffic situation of the district can be 
accurately ascertained on the basis of these pieces of 
information, and thus the proper traffic restriction and su- 
pervision of signals, the presentation of optimum route 
information, and the like can be accomplished. On the 
other hand, the car can confirm an absolute position (lat- 
itude and longitude) of itself when it has passed just un- 
der the optical beacon 1 0a, and so the information of the 
present position of the car can be revised in a navigation 
device or the like. Furthermore, if the car receives acci- 
dent information and congestion information from the 
road side equipments 10, an appropriate route can be 
selected. Moreover, if sending the destination informa- 
tion to the road side equipments, the car can obtain the 
information of the optimum route, and afterward the car 
can experience easy running. 

Incidentally, the communication from the road side 
equipment 10 to the car is called a down link, and the 
communication from the car 12 to the road side equip- 
ment 10 is called an up link. 

Next, the constitution of the transmitting/receiving 
equipment (the on-vehicle equipment) of the car will be 
described with reference to Fig. 3. In order to receive the 
communication of the down link, a photoreceiver 20 is 
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disposed, which converts a light signal into an electric 
signal. The photoreceiver 20 is connected to a CRC error 
check section 22, decodes which a cyclic redundancy 
check code (CRC) present in a received signal and 
checks whether or not an error exists in the received sig- 
nal. The CRC error check section 22 is connected to a 
decoder 24, which decodes the received signal to restore 
usual data, and the thus restored data are supplied to an 
ECU 26. 

The ECU 26 decodes position information, conges- 
tion information and the like sent by the down link, and 
performs predetermined processing. If necessary, a pre- 
determined display is carried out on a display 28, and 
the necessary data are stored in a memory 30. 

On the other hand, the ECU 26 creates data for com- 
munication, using the car ID and other necessary data, 
and sends the created data to a driver 32, which drives 
a light-emitting section 34 in compliance with the sup- 
plied data, and a predetermined light signal is sent from 
this light-emitting section 34. 

Fig. 4 shows the constitution of the road side equip- 
ment 10. As is apparent from this drawing, the constitu- 
tion of the road side equipment 10 is about the same as 
in the on-vehicle equipment and comprises a photore- 
ceiver 40. a CRC error check section 42, a decoder 44, 
an ECU 46. a memory 50, a driver 52 and an emitting 
section 54. By virtue of these members, the road side 
equipment performs optical communication with the 
on-vehicle equipment The road side equipment 10 is 
connected to a communication line 110 via an interface 
56. Thus, each road side equipment 10 accomplishes 
two-way communication of information with the observa- 
tion center 100. 

This observation center 100 has a large-scale com- 
puter, in which information obtained from the respective 
road side equipments 10 is collected, statistically proc- 
essed and analyzed, or a predetermined piece of infor- 
mation is supplied to the respective road side equip- 
ments 10. 

In the system of the present embodiment, a problem 
or a defect of the transmitting/receiving equipments on 
the road side and the on-vehicle can be accurately de- 
tected. The problem and the defect can be classified as 
in Fig. 5. In this drawing, O means a normal state, and 
A means that communication is possible to some extent 
but an error is partially generated in a part of the infor- 
mation owing to corruption and the like. In addition, X 
means a very abnormal state for which repair is neces- 
sary. As is apparent from the foregoing, the state of the 
up link and the down link can be classified into the normal 
state, a defective state and the abnormal state, and nine 
combinations of from case 1 to case 9 can be consid- 
ered, as shown in Fig. 5. In this embodiment, the problem 
or defect can be reliably detected in accordance with the 
above-mentioned classification. 

In the first place, the behavior of the car will be de- 
scribed with reference to Fig. 6. Now, UTMS (new traffic 
management system) has been suggested as a traffic 
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management system, and in this UTMS, all the roads are 
divided into links having link numbers. The cars can be 
classified into two kinds, namely those having a linkdata 
base (hereinafter referred to as "link D/B M ) and those 
s having no link D/B. Fig. 6 illustrates a processing algo- 
rithm, assuming that most of the on-vehicle equipments 
have the link D/B. 

In the first place, the on-vehicle equipment decides 
whether or not the car gets into a new link (S1 0). The car 
recognizes its present position with the aid of a naviga- 
tion device carried thereon, and therefore when the car 
gets into the new link, this fact can be recognized by the 
on-vehicle equipment. Here, the link means one unit of 
a passage course recognized by the navigation system. 
One road is divided into an up road and a down road, 
and for example, each span between the predetermined 
intersections of the road is defined as one link, and each 
number is allotted to the link. 

When the car has entered the new link, its link 
number is input into a variable number L New (S11). 
Then, it is determined whether or not information from 
the beacon is received (S12). If the information from the 
beacon cannot be received, it is determined whether or 
not the car has passed the link (the link number is L New) 

(513) . If the car has not passed the link, the processing 
is returned to S12 and the above-mentioned decision is 
then repeated. If the information from the beacon cannot 
be received until the car has passed the link, the process- 
ing is returned to S10 and the processing of the new link 
is then begun. 

On the other hand, when the general information 
from the beacon is received in S12, predetermined light 
is emitted from the light-emitting section 34 on the basis 
of transmit data which are stored beforehand in the mem- 
ory 30, whereby up link communication is performed 

(51 4) . A data format at the time of this up link communi- 
cation is, for example, as shown in Fig. 7. That is to say, 
the format comprises a car ID, the results of previous 
beacon CRC check, the flag of the presence/absence of 
the link D/B, and the data for indicating whether or not 
the information from the beacons of the plural links which 
the car has passed is received. In the shown example, 
the communication of the up link may contain the infor- 
mation of a destination and the like, and in this case, spe- 
cific (differential) information added to common informa- 
tion can be received by the beacon. In the case that such 
an up link communication is performed, the communica- 
tion of the down link is carried out from the road side 
equipment. Then, it is determined whether or not the 
down link communication is received within a predeter- 
mined time (S15). When it is determined in this S15 that 
the down link communication is not received, the number 
of times no reception occurs is counted and stored (S16), 
and it is further determined that no reception continuous- 
ly occurs plural times (S17). If the non-reception phe- 
nomenon continuously occurs plural times, it is deter- 
mined that the down link system of the car is out of order 
(S18). That is to say, it cannot be considered that all of 
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the plural beacons have a problem, and judging from the 
fact that the data reception of the down link is not per- 
formed at all, it can be presumed that any one of the pho- 
toreceiver 20 to the ECU 26 in the car is out of order. In 
this way, the problem or the defect of the case 3 or 6 in 5 
Fig. 5 can be determined. Furthermore, among the items 
of down link information, the common information is re- 
ceivable irrespective of the presence of the up link infor- 
mation, and therefore the case 9 can be determined by 
S16toS18. 

Next, when it is determined in S15 that the data of 
the down link is received, this received data is also sub- 
jected^ the CRC error check (S19). This CRC error 
check is -performed in the CRC error check section 22. 
The results of this check are stored in the memory 30 
(S20). It is determined whether or not the CRC error is 
present-.(S21), and if the CRC error is present, it is de- 
termined whether or not the error occurs several times 
within a predetermined time (S22). If this CRC error oc- 
curs several times, it is determined that the down link of 
the car is defective (A) (S23). The reason for this is that 
the generation of the error in the received data is due to 
the fact that the problem is present in the down link sys- 
tem from the road side equipment 10 or in the up link 
system of the car. On the basis of the fact that the CRC 
error occurs plural times in the received signal, it is de- 
termined that the problem is present in the down link sys- 
tem of the car (any one of the cases 2, 5 and 8). 

On the other hand, when it is determined in S21 that 
the CRC error is not present, a receiving flag is turned 
on (S24), and L New which is the number of the link 
where the car is being run, the receiving flag and a bea- 
con number are stored in pairs in the memory 30 (S25). 
That is to say, in the memory 30, there are stored the 
numbers of the links, the receiving flags and the beacon 
numbers, as shown in Fig. 8. In this case, as much data 
are stored in the memory as is previously predetermined, 
and when the data overflow, the oldest data are discard- 
ed in turn and the new data are added thereinto. The 
number of the data which can be stored in the memory 
is, for example, in the range of 1 0 to 20. 

On the other hand, in the case that the common in- 
formation is received, it is next determined whether or 
not the specific information is received (S26). In this sys- 
tem, only when information of a destination name, the 
data of another beacon and the like is received by the 
up link information, is the information of the congestion 
information and a travel time (a time required to reach 
the destination) or the like supplied. Thus, in the case 
that the specific information cannot be received, al- 
though the predetermined information is supplied by the 
up link communication, it is determined that this non-re- 
ception phenomenon continuously occurs plural times 
(S27), and if it continuously occurs plural times, it is de- 
termined that the up link is abnormal (S28). That is to 
say, the fact that the common information can be re- 
ceived means that the down link system has no problem, 
and the fact that the specific information cannot be re- 
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ceived means that a problem is present in the up link 
system. In consequence, the problem of the case 4 or 7 
can be determined. 

In this way, according to the processing of the 
present embodiment, the problem of the up link system 
and the down link system of the car can be determined. 

Next, processing in the road side equipment 10 will 
be described with reference to Fig. 9. In the first place, 
it is determined whether or not the up link communication 
is established from the on-vehicle equipment (S41 ), and 
if the up link communication is established, the process- 
ing for receiving it is performed (S42). Then, a CRC error 
check is performed (S43) for the received data to deter- 
mine whether or not a CRC error is present (S44). If the 
CRC error is present, it is determined whether or not the 
error occurs plural times (S45), and if the error occurs 
plural times, it is determined that the up link in the road 
side equipment is defective (S46). That is to say, judging 
from the fact that the CRC error occurs in the up link com- 
munication from a plurality of cars, it can be determined 
that the error is not in the car but in the reception system 
in the road side equipment. In consequence : the defect 
(any one of the cases 4 to 6 in Fig. 5) of the up link system 
in the road side equipment can be determined. 

On the other hand, if it is determined in S44 that the 
CRC error is not present, it is determined whether or not 
the error is present in the data of the section called "CRC 
check results" contained in the received signal. That is 
to say, it is determined from the data of "previous beacon 
CRC check results" in the data format shown in Fig. 7 
that the error is present in the data from the previous bea- 
con (S47). If it is determined in S47 that the results are 
erroneous, it is determined that the error occurs plural 
times (S48), and if the error occurs plural times, it can 
be determined that the down link of the beacon is defec- 
tive (S49). That is to say, judging from the fact that the 
CRC error occurs in the received data in a plurality of 
cars, it can be considered that the signal itself generated 
from the beacon contains the error, and it can be pre- 
sumed that the down link of the beacon is defective. In 
consequence, the defect (any one of the cases 2, 5 and 
8) of the down link system of the road side beacon in Fig. 
5 can be determined. Next, if it is determined in S47 that 
the results contain no error, the numbers of link strings 
whose beacons are active are searched in turn from the 
link strings in the data in an information reception state 
from the car passage links, and the beacons which are 
received in the up link communication from the cars, re- 
ferring to the data which the road side equipments be- 
forehand have (S50). Then, of the searched link num- 
bers, the state of the beacon number which ought to be 
now active is checked (S51 ). That is to say, it is deter- 
mined whether or not the receiving flag of the up link data 
is 1 , whereby it is determined whether or not the recep- 
tion is actually accomplished. If the reception from the 
beacon which ought to be now active is not accom- 
plished, it can be presumed that this beacon is out of 
order, and so it is determined whether or not the defective 
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beacon is present (S52). Then, if the defective beacon 
is present, this is determined (S53). In this way, the prob- 
lem of the other beacon is determined by the information 
of the up link communication obtained from the car. In 
consequence, the problem of the down link system of 
any one of the cases 3, 6 and 9 in Fig. 5 can be deter- 
mined. 

Next, it is determined whether or not the confirma- 
tion of all the link strings has been completed (S54), and 
if it has not been completed yet, the processing is re- 
turned to S51 and the check is repeated. As is apparent 
from the foregoing, in the present embodiment, the de- 
fect of the up link system in the road side equipment is 
determined by the CRC error check, and the defect of 
the down link system or any problem of the down link 
system in the other beacon can be determined by the 
information from the car. In this processing, the detection 
of a problem in the up link system is impossible, but a 
problem of the up link system is detectable owing to a 
situation where the up link information cannot be re- 
ceived at all, or the like. 

When a defect in the up link communication from the 
specific car is detected in a plurality of road side equip- 
ments, it can be recognized that the up link system of the 
car is defective. Thus, it may be reported from the pre- 
determined road side equipment to the car that the up 
link is defective, whereby the car may be caused to rec- 
ognize the defect of the up link system of the on-vehicle 
equipment. 

Next, reference will be made to a diagnostic method 
in the case that many cars not having a UTMS link data 
base (D/B) are present. In this case, processing in the 
car is performed as follows. In the first place, as shown 
in Fig. 10, it is determined whether or not the reception 
in the beacon is performed (S61), and if the reception is 
carried out, link numbers, receiving flags and beacon 
numbers are stored in the memory 30 (S62). Therefore, 
about the same amount of data as in Fig. 8 are stored in 
the memory 30. In this case, however, each receiving 
flag is always 1, and the link numbers, beacon numbers 
and the like, regarding data which cannot be received, 
are not stored. Furthermore, the decision and the like of 
the CRC error check, the reception of the common infor- 
mation, the reception of the specific information, and the 
like, are the same as described above. 

On the other hand, the processing of the road side 
equipment in this case is performed as follows. As shown 
in Fig. 11 , the course of the car is first presumed on the 
basis of the up link information from the car, and it is de- 
termined whether or not a defective link in one of the bea- 
cons along the route is detected (S71). Next, the data 
from a plurality of cars are also similarly processed to 
obtain such processing results. Then, the link (defective 
link) which is not detected is confirmed by the results of 
this processing, though a plurality of cars pass the links 
(S72). If it is not determined whether or not the defective 
link is present, the processing is returned to S71 . On the 
other hand, if the defective link is present, it can be pre- 



sumed that the beacon regarding this defective link is 
defective (S74), and the processing of this defective bea- 
con is performed (S75). The processing in this roadside 
equipment corresponds to the processing of S50 to S53 
5 in Fig. 9. 

As is apparent from the foregoing, also for the cars 
having no link D/B, the defect of the beacon or the on-ve- 
hicle equipment can be detected as in the above-men- 
tioned embodiment. 
io Next, referring to Fig. 12, reference will be made to 
an embodiment in which a control section for reception 
sensitivity is disposed in the up link abnormal determin- 
ing section of the road side equipment and the defect of 
the up link system of the car is determined in the road 
is side equipment. In the first place, it is determined wheth- 
er or not the up link communication from the car is re- 
ceived in the road side equipment (S81), and if it is re- 
ceived, the CRC check is performed (S82). Next, it is de- 
termined whether or not the error is present (S83) ; and 
if the error is present, the reception sensitivity is tempo- 
rarily raised (S84), and the secondary reception is retried 

(585) . After the retried reception, the similar check is per- 
formed to determine whether or not the error is present 

(586) , and if the error is present, it can be determined 
that the up link system of the car is defective (S87). In 
this way, when the problem of the up link system on the 
side of the car is detected in the road side equipment, 
this is reported to the car using, for example, a display. 

When the up link communication from the on-vehicle 
equipment to the road side equipment 10 is performed, 
it is determined in the road side equipment 1 0 whether 
or not an up link problem is present in this up link com- 
munication. If a problem is present, this fact is reported 
to the observation center 100, and when a problem of 
the up link system in the specific on-vehicle equipment 
is confirmed in a plurality of the different road side equip- 
ments 10, the observation center 100 determines that 
the up link system of the on-vehicle equipment is abnor- 
mal, and an up link system problem of the on-vehicle 
equipment can be detected. In this case, a camera or the 
like is suitably used to specify the car. 



Claims 

1. A vehicle to roadside communication system, for 
performing vehicle to roadside communication 
between a plurality of road side equipments 
arranged on a road and a plurality of on-vehicle 
equipments carried on a plurality of cars, comprising 
a down link system problem determining sec- 
tion carried on the car for determining the pres- 
ence/absence of a down link problem in down link 
communication in the on-vehicle equipment, when 
the down link communication from the road side 
equipment to the on-vehicle equipment is per- 
formed, 

a down link problem reporting section for 
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reporting, to at least one of the road side equip- 
ments, the information regarding the down link prob- 
lem for specifying the road side equipment by which 
the abnormal down link communication has been 
performed, in the case that the down link problem s 
has been detected by the down link system problem 
detecting section carried on the car, and 

a road side down link problem determining 
section for determining the down link problem of the 
specific road side equipment, in the case that the io 
information regarding the down link problem of the 
specific road side equipment is received plural times 
in one road side equipment, 

whereby the down link problem in the road side 
equipment is determined. is 



2. The vehicle to roadside communication system 
according to Claim 1 wherein a plurality of the road 
side equipments are connected to an observation 
center via a communication line, whereby the infor- 
mation regarding the other road side equipment 
judged to be abnormal is reported to the observation 
center. 

3. A vehicle to roadside communication equipment, 
carried on a vehicle, for performing vehicle to road- 
side communication with a plurality of road side 
equipments arranged along a road, comprising 

a down link system problem determining sec- 
tion, carried on the car, for determining the pres- 
ence/absence of a down link problem in down link 
communication, when the down link communication 
from the road side equipment is performed, and 

a road side down link problem determining 
section for determining that the down link is abnor- 
mal, when the down link problem is detected in the 
down link communication from a plurality of the road 
side equipments by the down link system problem 
determining section. 

4. The vehicle to roadside communication equipment 
according to Claim 3 wherein the down link problem 
is judged to be an on-vehicle down link problem, in 
the case that data cannot be received, and the down 
link problem is judged to be an on-vehicle down link 
defect, in the case that an error is present in the data. 

5. The vehicle to roadside communication equipment 
according to Claim 4 wherein when the down link 
problem is detected, this problem is displayed on a 
display. 

6. A vehicle to roadside communication system, for 
performing vehicle to roadside communication 
between a plurality of road side equipments 
arranged along a road and a plurality of on-vehicle 
equipments carried on a plurality of vehicles, com- 
prising 



an up link system problem determining section 
for determining, in the road side equipment, the 
presence/absence of an up link problem in up link 
communication, when the up link communication 
from the on-vehicle equipment to the road side 
equipment is performed, and 

a road side up link problem determining sec- 
tion for determining that the up link of the road side 
equipment is abnormal, when the up link problem is 
detected in the up link communication from a plural- 
ity of on-vehicle equipments by the up link system 
problem detecting section, 

whereby the up link problem in the road side 
equipment is determined. 

7. The vehicle to roadside communication system 
according to Claim 6 wherein a plurality of the road 
side equipments are connected to an observation 
center via a communication line, whereby the infor- 

20 mation regarding the other road side equipment 
judged to be abnormal is reported to the observation 
center. 

8. A vehicle to roadside communication system, for 
25 performing vehicle to roadside communication 

between a plurality of road side equipments 
arranged along a road and a plurality of on-vehicle 
equipments carried on a plurality of cars, comprising 
a road side equipments memory section, dis- 

30 posed on the on-vehicle equipment, for memorizing 

passage data designating the road side equipments 
from which signals were received, 

a passage data communication section, dis- 
posed on the on-vehicle equipment, for performing 

3S the up link communication of the passage data to 
the road side equipment, and 

a road side down link problem determining 
section, disposed on the road side equipment, for 
determining a down link problem of the other road 

40 side equipment by checking the received passage 
data with the information regarding the disposition 
state of the other road side equipment which the 
road side equipment has, 

whereby the down link problem in the road side 

45 equipment is determined. 

9. The vehicle to roadside communication system 
according to Claim 8 wherein a plurality of the road 
side equipments are connected to an observation 

so center via a communication line, whereby the infor- 

mation regarding the other road side equipment 
judged to be abnormal is reported to the observation 
center. 

ss 10. A vehicle to roadside communication system, for 
performing vehicle to roadside communication 
between a plurality of road side equipments 
arranged along a road and a plurality of on-vehicle 
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equipments carried on a plurality of cars, comprising 
a specific information down link section, dis- 
posed on the road side equipment, for performing 
the down link transmission of specific information to 
an up link information supply vehicle, and s 

an on-vehicle up link problem determining sec- 
tion, disposed on the on-vehicle equipment, for 
determining that an up link system is abnormal, 
when the specific information is not obtained plural 
times continuously though the up link information is 10 
supplied, 

whereby the up link problem in the on-vehicle 
equipment is determined. 

11. A vehicle to roadside communication equipment, is 
carried on a car, for performing vehicle to roadside 
communication with road side equipments arranged 
along a road, comprising 

an on-vehicle up link communication section 
for supplying up link information for requiring the 20 
supply of specific information to the road side equip- 
ment, and 

an on-vehicle up link problem determining sec- 
tion for determining that an up link system is abnor- 
mal, when the specific information is not obtained 2s 
plural times continuously though the up link informa- 
tion is supplied, 

whereby the up link problem in the on-vehicle 
equipment is determined. 

30 

12. The vehicle to roadside communication system 
according to Claim 1 1 wherein when the up link prob- 
lem is detected, this problem is displayed on a dis- 
play 
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